Introduction: Cyclic strain is well known to affect cell behavior. It is also known that isotropic and anisotropic strain can affect cells differently [1] . While in-vivo cells experience varying degrees of anisotropy (d.o.a.), in-vitro anisotropic strain studies have mostly focused on uniaxial strains. In order to create a better understanding of cellular behaviour under physiological strain conditions, the response of cells to strains with varying d.o.a. should be investigated.
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In this study, we determined the effects of varying d.o.a. on human umbilical vein endothelial cells (HUVECs) using a newly developed device. Studies like this can be used to determine and optimize the mechanical stimulation needed to elicit physiological cellular responses, and are beneficial for applications such as tissue engineering and organs-on-chip systems.
Materials and Methods:
The device, which is a modified version of our previously developed device to apply surface strains in combination with flow induced shear stresses to cells [2] , has 100 units producing various anisotropic strains (1a). This is achieved by stretching a polydimethylsiloxane (PDMS) membrane over circular pillars into surrounding ellipse trenches. The dimensions of the ellipse determine the d.o.a., which is defined as the ratio of maximum to minimum principal surface strains. Each condition contains four replicates. The presence of fluid flow channels allows for the determination of combined effects of anisotropic strains and flow induced shear stresses, which is currently under investigation.
Computational models were used to aid in the device design (1b) and the strains were empirically characterized by tracking beads embedded in the membrane (1c).
